Total RNA was isolated from cell lysates using the PicoPure RNA isolation kit (Arcturus) according to the manufacturers' protocol including an on-column DNase treatment. RNA was eluted in 10µl elution buffer. Subsequently, the RNA was concentrated to a volume of 5 µl with a speed vacuum centrifuge for 8 minutes.
genes present in each phase of spermatogenesis, a gene was considered expressed in each germ cell subtype if it had >1 count per million present in at least three individuals. Raw counts were transformed to moderated log-counts-per-million before filtering using the cpm function with default parameters. For initial analyses of the transcriptome complexity of the phases of spermatogenesis, the various germ cell subtypes in each phase were grouped in silico as follows:
pre-meiotic phase (mean number of transcripts expressed in spermatogonia; 6 A dark , 5 A pale samples), meiotic phase (mean number of transcripts expressed in spermatocytes; 5 leptotene/zygotene, 6 early pachytene and 6 late pachytene spermatocyte samples) and postmeiotic phase (mean number of transcripts expressed in spermatids; 6 round spermatid samples).
Welch's t-test was used to test for statistically significant differences in the mean number of transcripts present. Genes were reannotated using biomaRt (version 2.22.0). The MDS plots are based on the 500 genes most relevant for distinguishing each pairwise comparison of samples. A list with differentially expressed genes (DEGs) between various germ cell types was obtained by estimating the mean-variance of the log counts using the voom method (Law et al.,2014) and analysing these with the empirical Bayes pipeline as implemented in limma (version 3.22.7) .
After correcting for multiple testing, a p-value of <0.05 was considered significant for DEG analysis. K-means clustering (default algorithm) was used to obtain plots for the scaled normalized relative gene expression data on a log scale for each expressed gene using packages clValid (version 0.6-6), cluster (version 2.0.2) and stats. Gene ontology analysis was performed using the functional annotation clustering tool in DAVID. An enrichment score of >1.3 was considered significant (Huang da et al.,2009) . To analyse gene sets, a more modest non-adjusted p-value of <0.01 was used for the Correlation-Adjusted MEan RAnk (CAMERA) gene set test (limma). CAMERA is a gene set test which determines differences in molecular control by looking at sets of genes rather than individual DEGs, thereby accounting for inter-gene correlation (Wu and Smyth,2012) . Gene sets were obtained from MSigDB (version 4.0, collections 2,3,5-7). For comparison of our RNA-seq data with previously described human and mouse germ cell RNA-seq data we used the RPKM values (reads per kilobase per million mapped reads) of the previously described selected gene sets (Zhu et al.,2016) 
(Supplementary
File 2) and of the gene sets in the GO terms as described in another study (da Cruz et al.,2016) .
RPKM values were mean centred and scaled. For comparison of our data set with that of previously described selected mouse gene set (SI Fig 9a and b) we used mouse microarray data as previously described (Chalmel et al.,2007) from the reported Geo dataset: GSE4193 generated by Affymetrix microarray (Namekawa et al.,2006) . Probes were annotated according to the Affymetrix Mouse 430 2.0 (GPL1261) annotation using the R package mouse430v2.db. Probes with the highest expression level were selected if multiple probes per gene existed. Expression values were log2 transformed, mean centered and scaled. For all comparisons with both mouse data, mouse gene names were mapped to the human orthologs using BioMaRt (release 65, www.ensembl.org) and Homologene (build 68, ftp://ftp.ncbi.nih.gov/pub/HomoloGene/) and only those genes that mapped with the human orthologs were used in this study. In case of previously described human data (Zhu et al.,2016) (Fig 3c) , row clustering was applied when generating the final heatmap.
RT-PCR
RNA was amplified with the Nugen amplification kit and the resulting cDNA was used Fixatives were selected to give the best morphology while maintaining RNA integrity. Poor morphology was observed with formalin fixation (a) and the best morhophology was observed with diluted Bouin (b) and alcohol-based fixatives (c). Black arrow: spermatogonia, open arrow: spermatocyte, and black arrowhead: spermatid; bar: 50µM. (d) RNA integrity was tested using the Paradise PLUS reagent system (protocol B) developed by Arcturus (Life Technologies), a qPCR based method uses oligo dT primers to generate cDNA transcripts which are subsequently amplified using primers specific to a proximal and distal portion of the 3'UTR of the b-actin gene. A ratio of proximal:distal transcript number gives an indication of RNA integrity. A ratio of 1 represents completely intact RNA and greater than 1 partially degraded RNA. According to manufacturer's instructions a value of <20 is acceptable for expression measurements. The RNA integrity in tissue fixed in four alcoholbased fixatives revealed that the lowest ratio (mean ±SD), was achieved with modified methacarn (n=3). (e) The RNA integrity values measured in our samples was approximately 2, indicating RNA of sufficient quality. Table S1 Click here to Download Table S1   Table S2 Click here to Download Table S2   Table S3 Click here to Download Table S4 Click here to Download Table S4   Table S5 Click here to Download Table S5   Table S6 Click here to Download Table S7 Click here to Download Table S7   Table S8 Click here to Download Table S8   Table S9 Click here to Download Table S9 Development 144: doi:10.1242/dev.152413: Supplementary information 
